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DETAILS OF THE WEATHER IN THE UNITED STATES

GENERAL CONDITIONS

Like the two immediately preceding months, April,
1925, was warm in practically all parts of the country,
especially east of the Mississippi and south of the Ohio
during the last 10 days of the month. Thus the tempera-
ture has been above normal for three consecutive months.

Precipitation, as a rule, was mostly below normal, ex-
cept in Arkansas, Oklahoma, western and northern Texas,
where drought was relieved during the last decade.

As in the two immediately preceding months, pressure
in Alaska and the Canadian Northwest was lower than
usual; pressure in the North Pacific miGE was, however,
above normal. No cases of general and pronounced
southward flows of polar air occurred.

CYCLONES AND ANTICYCLONES
By W, P. Day

The number of low-pressure areas charted during April
showed a decided decrease as compared with the colder
months preceding, indicative of the lessened inter-
change o? air between the pole and the Equator with the
arrival of warmer weather. Also most of the cold high-
})ressure areas comirﬁ from Canada gushed southward
rom the region of Hudson Bay, while only one came
southward from the Mackenzie Valley. In general this
may be attributed to the effect of Hudson Bay in retard-
ing the rise in temperature over northeastern Canada,
giving a strong temperature gradient from east to west
over northern Canada and a preponderance of high
pressure over the colder regions. These Hudson Bay
mieus affected only the Northeastern States, while the
single 11gHE from northwestern Canada on the 27th and
28th brought cool weather generally east of the Rockies.

FREE=AIR SUMMARY
By V. E. JaxL

Free-air temperatures showed positive departures of
practically the same amount as the temperatures at the
" surface (Chart III in this REviEw). hus, in eastern
North Dakota both the surface departure and the de-
parture up to the limits of observation were about 9° F.
(Ellendale, Table 1). The slight diminution of the de-
parture with altitude noted at Ellendale and some other
stations, and the slight increase at still others, is very
likely due to the fewer observations at the higher levels;
therefore, a practically uniform departure at all observed
altitudes for all stations may be taken for granted.
Some indication of the cause of these conditions is shown
by the observations at Broken Arrow, Drexel, and Ellen-
dale on the 21st and 22d, made in south component
winds of considerable depth in the front of an extensive
and well-defined depression. On one or both of these
dates temperatures from 9° to 15° F. above normal up
to about 4,000 meters were recorded.

Notwithstanding the higher average free-air tempera-
tures, there was about the usual amount of cloudy
weather and precipitation; consequently the relative
humidity was about normal and the vapor pressure
above normal over all stations and at all altitudes for
which reliable averages were obtained.

Table 2, together with the resultants of pilot balloon
observations, shows that above 2,000 meters the wind
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direction was Fenera.ll about normal, i. e., nearly due
west, and of slightly less than normal velocity. Below
2,000 meters, the winds were of variable strength and
velocity, both from level to level and from station to
station. At these lower levels, therefore, as might be
expected, the wind resultants showed no close agreement
with the normal.

In considering the average free-air winds for the month
a certain relation between them and the character of
precipitation is at once apparent. As the precipitation
approaches the summer type of occasional showers and
thunderstorms the wind directions and velocities are
found to become correspondingly more variable than
during the colder season. There is a tendency to an
instability of the air peculiar to the spring months, due
to lag in the seasonal increase of temperature aloft.
This instability, combined with the rapid changes in
wind direction, apparently accounts for many if not moss
of the cases of precipitation occurring during this time of
year.

On numerous occasions during this month showers
and thunderstorms began simultaneously with change
in direction of wind and fall in temperature—or Wl%h
fall in temperature alone—observed at the surface.
To what depth these changes extend aloft can not often
be determined, owing to the danger of flying kites
during showers and thunderstorms. However, there
are some observations available made near enough to
the time of occurrence of 1;;recipita,t,ion to serve as illus-
trations. At Drexel on the 13th a record finished just
before a thundershower began clearly shows a rapid fall
in temperature and rise in humidity aloft and rising
temperature and falling humidity near the ground, this
change to opposite values causing a rapid approach to a
dry adiabatic lapse rate and eventually falling tempera-
ture on the ground. The ensuing thunderstorm with its
attendant drop in surface temperature was evidently
caused by a wedge of cold air that had built up from the
§round immediately to the northwest of Drexel. The
ree-air record for Drexel on this date is shown in the
following table:

|
Aldtude, | Tem- | Bel | wind Tem- | Rela- | wing
M.8. L. | Time | pera- [, =78, | direc- | Time | pers- |,b78. | direc:
meters ture ity tlon ture ity tion
°C. |Per cent °C. |Per cent
390.--_---- 7:186a.m..; 13.5 72 | WNW|1:10p.m_.| 230 8w,
Surface:
1,000.__| 7:81a. m..| 127 48 | NW.___1:0lp.m..| 157 41 | W,
2,000_..) 7:47 8. m.. 7.5 33 | NNW | 12144 p. m. 4.9 67 | WNW.
3,000 8:228. m__ L1 34 (NW._./12227pm.| ~88 42 | NW.
4,000_..| 8:48a. m..| —4.3 25 | WNW! 12:11 p. m.| —10.4 45 | W,
5,000...| 9:42a. m..| —9.4 14| WNW) 11:d4a. m.| —14.6 UiwW
6,000_..| 11:058. m_| —15.9 2 —

The effect of the eastward movement of this condition
is shown by the surface record at Royal Center, 500
miles east of Drexel, where four hours later a thunder-
shower occurred, with an abrupt wind shift from south
to west and decided fall in surface temperature. The
morning observation at Royal Center shows southeast
winds at the surface veering to southwest aloft, while
that of the following morning shows northerly winds at
the -surface backing to westerly aloft. The pressure
distribution shows Drexel in the rear of a Low on the
morning of the 13th, and Royal Center to the south of
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the Low on the evening of the same day, the Low having
in the meantime passeg northeastward.

A somewhat similar succession of events at two stations
is noted on the 26th over Broken Arrow and Groesbeck,
about 300 miles apart in a north-south line. A thunder-
storm, attended by a shift in wind from south to north-
west and a drop in temperature at the surface, began
at Broken Arrow at 6 p. m., and 4 hours later at Groes-
beck, where the drop in temperature was accompanied
by a shift from southwest to northwest. Kite and pilot
balloon observations at these stations show a change
from southerly winds veering with altitude on the 26th
to northwesterly winds backing with altitude on the
27th, attending the development of a Low in the south-
west and its movement eastward.

A few instances of easterly winds aloft are noted,
principally during the first few days of the month in the
southern portion of an area of high pressure that moved
southeastward from the Canadian Northwest to the
Southeastern States. It is significant, however, that in
only a few instances were these easterly winds observed
to very high altitudes, as in spring the normal latitudinal
temperature fmdient. is still strongly established, while
easterly winds extending to high altitudes require a
reversal of this temperature graﬁient to a considerable
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TABLE 1.—Free-air lemperatures, relative humidiiics, and rvapor
pressures during April, 1925

TEMPERATURE (° C.)

g;‘:ﬁ;ﬂ Drexe., | Jue West, | Ellendale, | Groesbeck, | &%’{:},
Okla.’ Nebr 5. C. N. Dsak, Tex. Ind.
(233 ot ) (396 m.) (217 m.) (444 m.) (141 m.) i (225 n'l.)
Alti- i i
tude i | I
M.S5. L. De- De- De- De- ! De- | De-
) ture ture fure e R N |
re i ! re
Mean from Mean from Mean from Mean from |Mean: g o0 :Mean from
7-yr. 10-yr, §yr. 8-yr. ‘ T-¥I.! 7-yr.
mean mean mean mean I melm| mean
Surfuce..( 19.0] 43.2| 14.1| +4.9| 18.8] 4+1.2| 9.9 +4.1 m1‘ +1.6! 13. 5] +2.2
250 18.9 3.2 ...l ... 18,30 412 l ______ 19.3; 41 5 13.3 +2.2
18.7( +4.5] 13.6( +5.1) 16.0| +1.2| 9.5/ +4.0| 17.8( 41.4| 11.7] 4+2.9
17.1) +4.4| 12.7] +5.8] 14.3| +1.2] 8.4 4.3 16.4{ +1.3| 10.9{ 43.4
15.8| +4.20 11.2| 45.4( 13.2) 41.4f 7.5 +4.5 15.5 +1.2] 9.9 +3.7
14.6| +4.2 97 4.9 1LS| 413 6.1} +4.2} 151 416 9.1 +4.1
13.2( 43.9, 8.3 44.5 10.1| +1.0f 4.6{ +3.9 14.3| 41.5 8.0 44.1
10.5 43.7) 5.2 43.7) 6.6 4+0.5 1.3/ 43,1} 12.3) +1.6/ 5.4! 43.4
7.5 +3.6 2.0 43.11 4.0/ 40.41 —2.6| +2.0( 9.9 +1.9( 3.0/ +4.1
4. 4| 43. 6| —lJ4| +2.6( 1.0 —0.1} —6.2| +1.4 7.0 4+1.8 0.9 +4.7
13| 4+3.6 —4.2| 42,7 —2.6/ —1.1i —9.8| 40.8 4.3| +1.9| —1.8| +4.6
-1 GI +3.7 —=7.3( +2.7| —6.6]| —2.8/—13.2! +0.6] 1.8 4+2.5{ —4.5| +4.1
—4.5 +8.7-10.7| 4+2.3|....__|... =17.20 =04 ~7.2| +4.2
- SI +3.8|—13.4 +2.5.._._. P i—2l.'.' s U | TR I ____________ I ......
' |

RELATIVE HUMIDITY (53)

1 i I 1 | l ] B
surface.| o o e -3 s -5 e -5 w -1 & —o
depth. .. . . 250 ... 64 [ — | _____ ‘.’ 55 —5____._. [ 71 o 6 -2
he principal instances of strong winds aloft are noted  500.-22Z e o s -7 5T -4 62 4 7l 42 60 3
9 P . A . 750 ..., 62) () 52| -—11 &7 -5 6 -4 68| 2 57 =5
on the 23d and 24th in connection with a pronounced 1w . oy +1l 52 -0 85 -7 e -2 o4 +3 54| ~7
Low that moved northward over middle sections of the %0 3 i 3 -—% ® -4 & o % 9 =5 -
country. Stations in the immediate influence of this o % ig al - 7 i\s;i .;4! —(2,1 T R I
Low showed strong winds on the ground, increasing swo | 53 {3 5 -3 60 411 o5& -1 4| —1| 45 —a
1 1 3 - ] , 3,600 __ 49 -3 53] -3 59 414 58t 0 48] +4 41, =12
rapidly with altitude, while at stations more remote :%0----- s a _,8| 3B +17' A B - U
from the Low the wind increased from light on the 4isno... B R e 2. -2
ground to gale force aloft. o I e S s o M T
The highest kite flight of the month reached 7,023 i _
meters at Ellendale, on the 10th. This lacked oan a VAPOR PRESSURE (mb.)
few meters of equaling the previous record established . ‘ . ;
at that station for highest altitude above sea level SuLEl }f;%lz&%g_jf‘f it 1 B -
1 1 Y v fli 8,84 41.62( 10, 82/+0.03; 7.19|41.25! 14, 55[+1. 51| &, 54[41.01
reached in this country in recent years. The flight was SENTL0Z 10804000 Tl0L 20 L BOHL 0L Lo OL
made to the south of a rLow approaching from the TOALS 87018 6 35‘+1.5s 11.084-0.02) 6.91/40.81
northwest, andhshowe(} sput;}}xlwest wmd]s‘atdthe S}uiface %%ﬁé §§§$§%§ E%ﬁjg §:§¢§j§ g;%ﬁgg
\ Y y , . . . . 80; - 4, . 4
veering to northwesterly in the upper altitudes, with an 3.7340.50| 53411 14| 2984055 4 21|—0.31 3.41/40.11
inversion in temperature to 1,000 meters and a con- 2. 951--0. 28 4.3sl+1.25 2.07140. 14 4.1040.41| 2.84)40.22
tlnucil(x)% falltm tgmpﬁratt}lre at ttheit_liat? offne}rimrlybo.8° ?%}fg(}é g;gl’;};?s i;gi'ﬁ‘:‘.? b ij%iﬁjég
3 11, Y Y SCIr- . 26!—0.06(..__.. | A0 17 el , 69/ —0.
per, meters to the topmost altitude of the obser 5,000 . 1.72]4-0.15 1.06,—0.01/-_7" | ______ 0.9340.23| e
vation. i ! |
TABLE 2.—Free-air resultant winds (m. p. 8.) during April, 1925
Broken Arrow, Okla. l Drexel, Nebr. Due V’est, 8. C. Ellendale, N. Dak. Groesheck, Tex. Royal Center, Ind.
(233 m.) i (396 m.) {217 m.) (44 m.) (141 m.) (225 m.)
Altitude, —
M'lg: L. Mesan 7-vear mean Mean 10-year mean Mean 5-year mean Mean 8-year mean Mean 7-year mean Mean 7-year mean
————— —— —_— | I
Dir. [Vel| Dir. |[Vel| Dir. |Vel| Dir. |Vel| Dir. {Vel| Dir. [Vel| Dir. |Vel| Dir. |[VelL| Dir. [vel| Dir. Vel Dir. va.l Dir. Vel
R i — _— e f— —_ . S
Surface.....|S. 9°E.|3.58. 1°W, 2.s!s 12°E. | 1.8ls. 26°F. | 0.4]s. 0w| 138, s2ow.| LN 1ow| L alN. 1w Lals. k.| 2,05 . 5°E| 2.8l5. 80E. | 0718, szow| 1.9
250.._. 8. 9°E.|3.68. 1°W.) 28 ... S, 1.3]S. 70°W.| 15 e w---[8. I°E.| 4.0/3\ 3°E. 3.25. 7°E, | 0.68. 45°W.| 2.1
500. 1°E, | 4.9(8. 9°VV_. 4. 28, 8. S, 1L7|8. 2. .3IN. .| 1.5IS. 2°W.[ 538, 4°W. 4.7|S. 18°W.| 14,8, 42°W.| 4.0
750... 3°W.| 5.3[8. 13°W. 5.2;8. 4. 38 X 158, 18 | 7[NC20°W.| 088, 5°W.| 588! 10°W.| 545, 75°W.| 2. 2.5, 50°W.| 5.1
1,000 16°W.| 5.3|S. 25°W.| 5. 6|S. 8. 1. 5/8. .| 8. . 8/N. .| 1.0}3. 9°W.[ 6.4 8. 21°W, 6.1| W. 2.4!8. 55°W,( 5.8
1250 33°W.| 5. 4|3, 36°W.| 5.8[S. 8. 2,08, 86°Wl 5 -7|N:81°W | 1,88 21°W.| 6.8S. 32°W.| 6. 5N. 78°W.| 3.7,5. 68°W.| 6.5
1,500 43°W.| 5.1|S. 50°W.| 6.4(S. .| 8. 2.9(8. RN 3IN. 1 2.38. 30°W .| 7.08. 37°W.| 7.2N.73°W.| 5.2'8. 77°W.| 7.3
2,000 57°W.! 6.3]8. 60°W.| 7. OIS. . 8. . 4 .3.1[8. g7 9IN. o 3.0|S. 42°W.| 6.8 8. 48°W.| 8. 0:N.79°W.| 6.3'S, 84°W.| 8.3
2,500 . 55°W.| 7. 1|8 69°W.| 8.4|S. 73°W.| 3.8|5. 88°W.| 6. S. s2°W.| 9.81S. 64 .0IN.88°W.| 4.6/8. 85°W. 4,95, 56°W.| 8 5.N.32°W.| 6.4 W. 81
3,000 70°W.| 6.4/8. 79°W.| 8.3IS. 70°W.| 6.3(8. 83°W| 8. S, 83°W.[10. 1[5, 5|N-82°W.| 6218 75°W.| 5.6 5. 64°W.110. 5iN. 4°W.'10.5'N.86°W.| 9.8
3,500 TA°W.| 8.6(8. 83°W.[11.0|8. . 8. .1 N. 411,815, 9|N. | 7.7)8. 74°W.| 6.8 9, 60°W.!10.4N. 2°W.[10.2 8. §3°W.|1L. 2
4,000, 84°W.|11. 618, 83°W.|12. 4|N.64°W.| 4.7!N.86°W 111 IN.77°W. 13, 6N. .6{N.79°W.| 8 8N.58°W.| 5.4 8. 85°W. /1L 9,N.68°W. |15 1'S, §7°W.[13.5
4,500 N.87°W.i12 4|S. 82°W 114, 2IN.73°W .| 7.8 N. .12, :N. .14, . 9IN.64°W | 8. 7\ ocaealooos | I R N.67°W.|14.0 N.80°W |11. 4
5000._ . ___; N.66°W.|13. 7|N.85°W.[13. TiN 73°W.| 5O N.82°W.l 0l .| [T i....N.es"w 9.0iN.74°W. 15, 3i _____________ : _________ [ O I I .........
| _ ! . \ 1 i i




